What are the most effective mechanical
ventilation strategies for controlling indoor
relative humidity when external humidity
levels are higher in UK residential
properties?

Mechanical ventilation with heat recovery combined with central dehumidification
(MVHRCcd) is the most effective method identified, as it can substantially reduce indoor
relative humidity below high ambient outdoor levels. Standard MVHR systems are limited
by high external humidity, but MVHRcd achieved 37% indoor relative humidity against 72%
ambient outdoor relative humidity in one study.

Five Mechanical Ventilation Strategies That Conquer UK
Humidity

Effectively controlling indoor relative humidity (RH) in the UK requires two different strategies
depending on why the external humidity is high. In the UK, you face two distinct scenarios:

1. Cold & Damp (Autumn/Winter/Spring): Outside air is 5°C-10°C with rain/fog (High RH).
2. Warm & Humid (Muggy Summer): Outside air is 20°C+ and muggy (High RH).

Ventilation works brilliantly for Scenario 1 but can fail for Scenario 2. The most effective strategies
for each are listed below.

Scenario 1: Cold & Damp (The “Heating Season”)

External air is cold and saturated (e.g., 90% RH).

This is the most common UK scenario. Ventilation is highly effective here due to psychrometrics:
when you bring cold, damp air inside and warm it up to 20°C, its Relative Humidity drops drastically
(often below 40%), effectively “drying” your home.

Mechanical Strategies

MVHR (Mechanical Ventilation with Heat Recovery)

e Why it’s best: It provides a constant supply of fresh air while retaining ~90% of your internal
heat. It continuously flushes out internal moisture (from cooking/showering) and replaces it
with air that becomes very dry once heated.

¢ Specific Data: Standard MVHR systems in one UK study reduced winter mean absolute
humidity to 6.75 g/kg compared to 7.53 g/kg in control homes (P<0.001), with 75% of
intervention houses meeting the target of below 7 g/kg. This demonstrates a measurable
reduction in indoor absolute humidity compared to uncontrolled conditions.

e Pro Feature - Enthalpy Exchanger (ERV): Standard MVHR units recover heat only. An
Enthalpy (or ERV) core recovers moisture too. In winter, this actually helps prevent the air
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from becoming too dry (a common issue with powerful MVHR). The Zehnder Comfoclime, a
whole house centralised MVHR, is an example of the kind of system that typically includes this
technology.

dMEV (Decentralised Mechanical Extract Ventilation)

e Cost-effective alternative: Small, continuously running fans in “wet rooms”
(bathrooms/kitchens) create a constant low-level drag of air through the house. The ARIA
system is an example of AMEV.

e Strategy: Ensure trickle vents in dry rooms (bedrooms/living) are open. The dMEV pulls fresh
air in through these vents. As that cold air enters and warms up, it absorbs internal moisture
before being extracted. ARIA is for continuous decentralised extract in wet rooms and does not
incorporate supply or heat recovery.

PIV (Positive Input Ventilation)

e Retrofit solution: A unit in the loft gently pushes filtered air into the landing. This displaces
stale, moist air out through natural gaps (trickle vents, chimneys).

e Note: Excellent for stopping winter condensation, but ensure the unit has a heater to pre-
warm the air slightly, avoiding cold draughts. See also our warning on PIV here.

Passive Strategies

e Trickle Vents + Heating: Simply keeping trickle vents open and the heating on is the
baseline strategy. The “passive” airflow relies on the temperature difference (stack effect) to
move air. There are no known passive ventilation strategies for humidity control in high-
humidity UK conditions.

e Hygroscopic Buffering (Materials): Using unpainted lime plaster, clay plaster, or untreated
timber on walls. These materials absorb excess moisture when RH is high and release it when
it drops, flattening the humidity “peaks” caused by showers or drying clothes.

Scenario 2: Warm & Humid (The “Muggy Summer”)
External air is warm (20°C+) and humid (High RH).

Ventilation alone cannot lower indoor humidity in this scenario because the outside air has just as
much moisture as the inside air. Bringing it in will not “dry” the room.

Mechanical Strategies
Dehumidification (Active)

e The only guaranteed fix: In muggy weather, ventilation just moves wet air around. You must
actively remove the water.

e Enhanced MVHR: Mechanical ventilation with heat recovery combined with central
dehumidification (MVHRcd) is the most effective strategy for controlling indoor humidity when
external levels are high. A study on MVHRcd showed it achieved 37% relative humidity indoors
compared to 72% in ambient outdoor air, a 35 percentage point differential. Standard MVHR
is fundamentally limited by external humidity levels, but MVHRcd overcomes this by actively
removing moisture.

e Note: MVHRcd, while highly effective at reducing the mean humidity, still experienced
transient humidity rises, suggesting that average control may be insufficient for consistently
low-humidity applications.
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MVHR with “Summer Bypass”

e Ensure your MVHR has an automatic Summer Bypass mode. This stops the unit from
recovering heat (which you do not want in summer) but continues to filter and circulate air.
e Note: This does not lower humidity; it just prevents overheating.

Ground-Air Heat Exchanger (Earth Tubes)

e Advanced: Air is drawn through a pipe buried 1.5m underground before entering the house.
In summer, the ground (approx 12°C) cools the intake air, causing moisture to condense in the
pipe (which drains away) before the air enters your home cooler and drier.

Passive Strategies
Night Purge Ventilation

Keep windows/vents closed during the humid day. Open them wide at night when the external
temperature drops. As the air cools, it loses some ability to hold moisture, and the relative humidity
balance shifts.

Moisture Buffering (Clay/Lime)

These materials are even more valuable in summer. They will absorb the heavy muggy moisture
during the day and release it when you ventilate at night or run a dehumidifier.

Minimize Internal Moisture

e Dry clothes outdoors.
e Cover pans when boiling.
e Squeegee down shower walls immediately after use (stops water evaporating into the air).

The Critical Role of Air Tightness

The interaction between mechanical ventilation and building fabric is not always straightforward.
One study found that humidities were lower in leakier homes within the mechanically ventilated
group. The authors suggested that MVHR systems should be installed in houses with high standards
of air tightness, indicating that the building envelope characteristics and ventilation effectiveness
are interconnected. In tighter homes, internal moisture sources may accumulate more readily if the
mechanical system capacity is marginal relative to moisture generation rates. Therefore, high air
tightness should be coupled with appropriately sized mechanical ventilation capacity.

The most effective strategy for UK homes battling high external humidity is Mechanical Ventilation
with Heat Recovery combined with central dehumidification (MVHRcd), demonstrating superior
performance by actively pulling humidity levels well below ambient outdoor conditions.



